Epidemiological Transition 


The Epidemiologic Transition: 
Shift from Infectious to Chronic Diseases 


¢ Age of Pestilence & Famine 
¢ Age of Receding Pandemics 
¢ Age of Degenerative and Man-Made Diseases 


¢ Emerging and Re-Emerging Infectious Diseases? 


http: //www.milbank.org/quarterly/83041 80mran.pdf 
https: //www.annualreviews.org/doi/abs/10.1146/annurev.anthro.27.1.247 


Paleolithic Age Baseline 
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* During much of our evolutionary 


history, hominid ancestors of 
modern humans roamed the 
African savanna as small, nomadic 
bands of foragers. 


Early hominid populations likely 
were too small and dispersed to 
support many of the acute 


communicable pathogens common 
in densely populated sedentary 


communities, especially those for 
which human populations are the 
only disease pool. 


The First Epidemiologic Transition 


¢ Beginning about 10,000 years ago, a major 
shift occurred in most human populations, 
from a nomadic hunting and gathering lifestyle 


to sedentism and primary food production. 
This shift involved major changes in human 


social organization, diet, demographics, and 
behavior that created conditions favorable for 
zoonotic infections to make the transition to 
human hosts, and for preexisting human 
pathogens to evolve to more virulent forms. 


The First Epidemiologic Transition 


¢ The appearance of domesticated animals such 
as goats, sheep, cattle, pigs, and fowl provided 
a novel reservoir for zoonoses. 

¢ Tuberculosis, anthrax, Q fever, and brucellosis 
could have been readily transmitted through the 
products of domesticated animals such as milk, 
hair, and skin, as well as increased ambient dust. 

¢ With the advent of food storage, the threat of 
contamination and wide-scale outbreaks of food 
poisoning increased. 


Age of Pestilence and Famine 


¢ The Age of Pestilence and 
Famine is when mortality is 
high and fluctuating, thus 
precluding sustained 
population growth. In this 
Stage the average life 
expectancy at birth is low 
and variable, vacillating 
between 20 and 40 years. 


¢ During the “Dark Ages’, 
bubonic plague killed half 
the population of Europe in 
the mid-1300s. 
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Age of Receding Pandemics 


¢ The Age of Receding Pandemics is when mortality 
declines progressively, and the rate of decline 
accelerates as epidemic peaks become less 
frequent or disappear. The average life expectancy 
at birth increases steadily from about 30 to about 
50 years. 


¢ As industrialization increases the wage of many 


throughout Europe, pandemics recede with 
increases in income, food supply, better 
Sanitation, and to a lesser degree, medical care. 

* Certain “communicable diseases" remain a threat 
but most premature deaths gradually become due 
to chronic disease. 


FIGURE 1. Crude death rate* for infectious diseases — United States, 1900-19961 
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*Per 100,000 population per year. 

t Adapted from Armstrong GL, Conn LA, Pinner RW. Trends in infectious disease mortality in 
the United States during the 20th century. JAMA 1999:281;61-6. 

5 American Water Works Association. Water chlorination principles and practices: AWWA manual 
M20. Denver, Colorado: American Water Works Association, 1973. 
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Figure 2. Crude Mortality Rates for All Causes, Noninfectious 
Causes, and Infectious Diseases 
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JAMA. 1999 Jan 6;281(1):61-6.  http://www.ncbi.nlm.nih.gov/pubmed/9892452 


Mortality Rates 


Infectious 
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Epidemiologic Transition 


Infant Mortality Rate at 
Different Levels of Development 


Source: UN, World Population 
Prospects 1950-2050, 2000 
Revision 

Post-2000 data are projections. 
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http://unpanl.un.org/intradoc/groups/public/documents/apcity/unpanO14333.pdf 11 


The Demographic Transition 


Population growth rate 


Birth rate 


death rate 


http://unpanl.un.org/intradoc/groups/public/documents/apcity/unpan014333.pdf 


World Population, 1750 - 2150 
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http://unpanl.un.org/intradoc/groups/public/documents/apcity/unpanO14333.pdf 13 


World population, billions 


Population 10,000 BC-AD 2000 
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http: //en.wikipedia.org/wiki/World_population 
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Large Cities Were Unsafe Places 


¢ The crowded, unsanitary living conditions and poor 
nutrition characteristic of life in these early cities 
fostered rapid and devastating regional epidemics. 


The establishment of large cities increased 
problems of supplying clean water and removing 
human waste, while facilitating spread of more 
virulent pathogens in enclosed and densely crowded 
habitations. 


Cholera contaminated water supplies, epidemics of 
vector-borne disease such as plague and typhus 
devastated populations, and outbreaks of measles, 
mumps, smallpox, and other viral infections were 
increasingly common. 


Father of Epidemiology 


* Little was known about infectious disease 
transmission until John Snow first discovered 
the cause of cholera when he linked it to a 
well in Soho, London in 1854 


Figure 3. Mortality Transition in New York City 
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Semmelweis - The "Savior of Mothers" 


¢ In the 1840’s Ignaz 
Semmelweis insisted that 
physicians and medical 
students wash their hands 
in chlorinated solution 
before entering obstetric 
wards and again before 
examining each patient 

¢ This work predated the 
discoveries of Lister and 
Pasteur by 20-40 years 


With a new introduction by the authors 
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http:/ /www.ncbi.nlm.nih.gov/pubmed/9892452 


Pneumonia vs. Influenza Deaths 


The CDC grossly distorts the facts about flu deaths, 
making the flu virus seem far more dangerous than is 
Warranted. On the CDC's main flu page, they state that 


about 36,000 people die from the flu in the United 
States each year. 


But if you search a little harder, you can find the actual 
number of people who died from the flu in 2005 was 


1,806. The remainder was caused by pneumonia. 


The statistics the CDC gives are skewed partly because 


they classify those dying from pneumonia as dying 
from the flu, which is inaccurate. 


http: //articles.mercola.com/sites/articles/archive/2009/09/26/flu-vaccine-exposed.aspx 
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Chiropractic and the 1918 Flu Epidemic 


“In Davenport, lowa, 50 medical doctors treated 
4,953 cases, with 274 deaths. In the same city, 
150 chiropractors including students and faculty 
of the Palmer School of Chiropractic, treated 
1,635 cases with only one death.” 


“In the state of lowa, medical doctors treated 
93,590 patients, with 6,116 deaths - a loss of 
one patient out of every 15. In the same state, 
excluding Davenport, 4,735 patients were 
treated by chiropractors with a loss of only 6 


cases - a loss of one patient out of every 789." 


http://danmurphydc.com/Rhodes. Flu.pdf 21 


2014 FLU SHOT 
AVAILABLE FROM 
| 45 MARCH 


GET THE FLU SHOT ; 
BEFORE THE FLU 
GETS YOU! 


People at high risk of comp 

for a free flu vaccine. 

> 65 years and over 

> Pregnant women 

> Aboriginal and Torres Strait Islander people aged 15 years and over 

> Anyone 6 months of age and over who has a chronic medical condition such as 
severe asthma, lung or heart disease, low immunity or diabetes. 


cations from influenza are eligible — 
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Doctors Talk the Talk, 
But Do They Take Flu Shots? 


¢ According to data from 
the CDC, 60% of health 
care professionals 
declined to get vaccinated 
against the influenza virus 
during the 2006-07 flu 
season, with only 40% 
opting for a jab 


http: //abcnews.go.com/Health/ColdandFluNews/story?id=641 8974 
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Are Vaccines Effective? 


¢ Public Health promotes 
vaccines as the answer 
to infectious disease. 


* Is this true? Does this 
strategy reflect reality? 
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http: //www.whale.to/m/statistics.html 
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Age of Degenerative and Man-Made Diseases 


¢ The Age of Degenerative and Man-Made Diseases is 
when mortality continues to decline and eventually 
approaches stability at a relatively low level. The 
average life expectancy at birth rises gradually until 
it exceeds 50 years. 


¢ There is a long-term shift in mortality and disease 


patterns whereby pandemics of infection are 
gradually displaced by degenerative and manmade 
disease as the chief form of morbidity and primary 
cause of death. 
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Age of Degenerative and Man-Made Diseases 


* As humans live past the previous threats of 
infectious disease, diseases that take many years 


to kill due to long “latency periods’ are the most 
common causes of death 

¢ Increasing water and air pollution subsequent to 
industrialization have been linked to higher rates 


of cancer, allergies, birth defects, and impeded 
mental development 
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Patterns of death and disability are shifting as an epidemiologic transition occurs in the aging 
population. Because of healthier ways of life and medical interventions, people are surviving 


longer with heart disease, stroke and cancer. Yet because of their extended survival, they 
may suffer longer from the nonfatal but highly disabling illnesses associated with old age. 


The Aging of the Human Species Sci Am. 1993 Apr;268(4):46-52. 
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Compression of Morbidity 
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Measuring and Monitoring Success іп Compressing Morbidity 
Ann Intern Med. 2003 Sep 2;139(5 Pt 2):455-9. http://www.ncbi.nim.nih.gov/pubmed/12965976 29 


STD’s 


Once believed to be nearly eliminated, Syphilis 
surged in 2001 and has increased in prevalence 
each year since with a 15.2% increase from 
2006-2007 


In 2007 there were 1.1 million Chlamydia cases 
reported - an increase from 1 million in 2006. 
It is the most reported infectious disease 

In 2007 there were also more than 350,000 
cases of Gonorrhea reported making it the 274 
most reported infectious disease 

More cases of both Gonorrhea and Chlamydia 
are reported in women than in men 

(123.5 vs. 113.7 per 100,000) 
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Important STD Information 


¢ If the patient reports a recent STD, this is 
a marker for unsafe sexual behavior and 
opportunity for a prevention message 


¢ People with recent history of STD at 
higher risk for HIV 


Estimated number of New HIV 

Infections in the United States, By 

Transmission Category, 2006 
MSM-IDU 


4% IDU 
12% 


Heterosexual 
31% 


http: //www.cdc.gov/hiv/resources/factsheets /PDF/us.pdf 
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HIV cases and testing 


Persons Living with HIV 
and Undiagnosed in the 
United States, 2006 


Undiagnosed m 


21% 


People living with HIV (Estimate): 
1.1 million 


CDC estimates that more than one million people are living with 


HIV in the United States. One in five (21%) of those people living 


with HIV is unaware of their infection. 


http: //www.cdc.gov/hiv/resources/factsheets/us.htm 
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Special Populations 


¢ Adolescents 
= Tend not to plan for sexual encounters 


¢ Older persons 


= Don't feel at risk or don't think it 
appropriate to ask for “protection” 
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Cases Ре 


Cervical Cancers 
Vulvar Cancers 
Vaginal Cancers 


Penile Cancers 


Anal Cancers 


Head & 
Neck Cancers |І 1,700 (Women) 


http://www.cdc.gov/features /dshpvcancers / 
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Economics and Infectious Disease? 
A ъй NE WI 
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Epidemics - Pandemics 


Four major factors influence how infectious disease 
moves from one geographical area to another: 


1. War 
"Spanish Flu" 
2. Trade 
Ride hitching 
3. Travel 
Air transportation and cruise ships 


4. Urbanization 
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Biggest Threats 


Old diseases thought to be eradicated are reemerging, 
e.g. Tuberculosis, Syphilis 


New "emerging diseases" e.g. Legionnaire's disease, 
HIV, Ebola, Lyme disease 


The overuse of antibiotics is a major factor in the 
evolution of antimicrobial-resistant pathogens 


Many of these reemerging pathogens are generating 
antimicrobial-resistant strains at a faster rate than 
safe new drugs can be developed 


Overuse of antibiotics in chickens has contributed to 
the emergence of Salmonella strains resistant to all 
known drug therapies 
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The Trouble with Chicken 


Every year, Salmonella is estimated to cause one million illnesses 
in the United States, with 19,000 hospitalizations and 380 deaths 


http://www.cdc.gov/foodborneburden/PDFs/pathogens-complete-list-01-12.pdf 
https:/ /www.youtube.com /watch?v- rokrQatb-Uk 
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Drug resistance 


= Penicillin was first used in 1943 
= By 1946 there were penicillin-resistant 
bacteria 


Thanks to PENICILLIN 


...He Will Come Home ! 


PEND-STHEP 
20/25 


ДЕТ 
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Inappropriate Antibiotic Prescriptions 


At least 


30% 


Necessary Unnecessary 
Prescriptions Prescriptions 
(Still need ae 
to improve e 
drug selection, 
dose and duration) 


4 a’ 
. D, er? 
tors Offices and emergent 


Prevalence of Inappropriate Antibiotic Prescriptions - JAMA 5-3-16 
http:/ /www.ncbi.nlm.nih.gov/pubmed/27139059 
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Methicillin-resistant Staphylococcus Aureus (MRSA) 


Photo Credit: Gregory Moran, M.D. 


Chiropractic & Osteopathy € 
Research 


Assessment and risk reduction of infectious pathogens on 
chiropractic treatment tables 

Marion Willard Evans Jr**!, Jennell Breshears??, Alan Campbell^?, 
Chris Husbands'^ and Ronald Rupert? 


Published: 7 June 2007 Received: 20 March 2007 
қ ы ; Accepted: 7 June 2007 
Chiropractic & Osteopathy 2007, 15:8 | doi:10.1186/1746-1340-15-8 


^ 


JOURNAL of 
CHIROPRACTIC MEDICINE 


E ugs " 
Speen 
T 
E ЖШ Sli 3 
ELSEVIER www.journalchiromed.com 


Cloth-covered chiropractic treatment tables as 
a source of allergens and pathogenic microbes " 


http:/ /www.ncbi.nlm.nih.gov/pubmed/17555579 
http:/ /www.ncbi.nlm.nih.gov/pubmed/19674718 
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Microbes on Chiropractic Treatment Tables 
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MRSA 


¢ This is available in 2 varieties 
= HA-MRSA (Hospital acquired) 
= CA-MRSA (Community acquired) 


* MRSA has been found on chiropractic 
treatment tables 


¢ Sometimes confused for "spider bite" 
* The best way to reduce this risk is to: 


" Sanitize table after each use with alcohol 
or other wipe that will kill bacteria and 
viral particles 


= Sanitize your hands between patients! 
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Old Nemeses 


‘It’s time that we close the book on infectious disease.” 
William Stewart, US Surgeon General, 1967 


However, the threat of infectious disease is NOT over 


Methicillin-resistant Staphylococcus Aureus (MRSA) 
Escherichia coli 0157 

Cryptosporidiosis 

Vancomycin-resistant enterococcal infection 

TB 

Malaria 


Ф %Ф Ф 9 % 9 
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Old Nemeses - Malaria 


Reported Malaria Cases — 
United States, 2007 
More than half of the 1,505 total 
cases were reported by 6 areas. 


New York City 
California 
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Old Nemeses - TB 


Medscapee www.medscape.com 
FIGURE 1. Rate* of tuberculosis cases, by state — United States, 
2005! 


іре 100,000 population. 
Data for 2005 are provisional. 


Source: MMWR © 2006 Centers for Disease Control and Prevention (CDC) 
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New Threats 


¢ Hemorrhagic Fevers 
" Hanta Virus 
= Ebola Virus 
= Marburg 
" Lassa Fever 
= West Nile Virus 
% Severe acute respiratory 
syndrome (SARS) 
% Prions 
e.g. ‘Mad Cow disease’ 
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Zika Virus 


The CDC and the WHO have 
advised pregnant women not to 
travel to areas where Zika is 
circulating 


Some athletes have announced 
they will skip the RIO Olympics 


Less than half the RIO Olympic 
tickets have been sold so far 


Guess how many condoms the 
Olympic organizers will have 
available for the athletes? 
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Why are these new threats emerging? 


¢ Climate change 


€ 


Ф 9 % > 9 9 9 


Encroachment on ecosystems where we were 
traditionally not exposed to things 


Large-scale irrigation projects 

Deforestation 

Human population growth and urbanization 

Trade and travel routes 

Misuse of insecticides and Antibiotics 

Lack of organized world-wide public health efforts 


Evolution 
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TABLE 1. Factors contributing to emergence of infectious diseases* 


Categories 
Societal events 


Health care 

Food production 
Human behavior 
Environmental changes 


Public health infrastructure 


Microbial adaptation 
and change 


*Adapted from reference 3. 


Specific examples 


Economic impoverishment; war or civil conflict; population 
growth and migration; urban decay 


New medical devices; organ or tissue transplantation; drugs 
causing immunosuppression; widespread use of antibiotics 


Globalization of food supplies; changes in food processing, 
packaging, and preparation 


Sexual behavior; drug use; travel; diet; outdoor recreation; 
use of day care facilities 


Deforestation/reforestation; changes in water ecosystems; 
flood/drought; famine; global warming 


Curtailment or reduction of prevention programs; inadequate 
communicable disease surveillance; lack of trained 
personnel (e.g., epidemiologists, laboratory scientists, and 
vector and rodent control specialists) 


Changes in virulence and toxin production; development of 
drug resistance; microbes as cofactors in chronic diseases 


www.cdc.gov/mmwr/PDF/rr/rr4305.pdf 


